Business units meet many dynamic and unexpected changes occurring in their surrounding. They want to be competitive and that is why they must deal with uncertainty and risk. Digital revolution is present in all societies. Changes caused by usage of new technologies based on ICT technologies and Internet change the business. Nowadays enterprises must adjust to new determinants and to introduce digital technologies into their management processes, controlling systems. Companies now require fast and accurate information.
Introduction
The development of new ICT technologies (information and communication technologies) totally transformed the way of people performances in the social and economic areas. This massive development of modern forms of communication, such as mobile telephony, e-mails, transmission of different, not only financial and monetary, data, photos, films, with no geographical limitation, deeply reduced the time needed for the same activities as some years ago. Such revolution also applies to business activities of companies. Nowadays, talking to a contractor located on another country or even continent is limited only to pulling the phone out of the pocket. With the support of a computer, tablet or phone, you can conduct video relations in a real time (Broek & Veenstra, 2018) , (Palvia et al., 2018) , (Vaujany et al., 2018) , (Talon-Ballestero et al., 2018) , (Khatri et al., 2018) .
Nowadays, the activities of companies are holistic, not limited only to current activities. In order to meet the requirements of being competitive in the contemporary global and constantly changing world, the companies should expand their business performance to a virtual environment in the digital space. The space in which enterprises operate is constantly growing. For this reason, all the time entrepreneurs need to learn new business solutions and implement new solutions to maintain the desired market position (Jelonek, 2004) , (Townsend et al., 2018) , (Ravichandran, 2018) .
Modern enterprises are facing every day with many different data that can influence on the business activity. The volume of global data in next few years is expected to increase more than fifty times. Such situation is because of use of sensor technology in manufacturing and in logistics, and also widespread Internet. The necessity of dealing with large volume of data is now the key element of controllers' job. Controllers must deal with such data because of their responsibility for supply of proper information to managers, in order to provide better forecasts and decisions. ISSN 1923 -3981 E-ISSN 1923 The research problem of these considerations is an attempt to fulfill the gap in using Big Data in management processes of business units, especially in controlling. The idea of controlling was introduced in United States and next in 1950s the concept of controlling was implemented in German companies. This term is now rather used in German speaking countries, while English ones use rather the term "management accounting" (because "controlling" is for them rather "monitoring" than "steering"). Nowadays many scientists and practitioners discuss what controlling really is. They try to indicate differences between controlling and management accounting. In author's opinion now such terms can be synonymous. In this paper the term "controlling" is the same that "management accounting" in American or English literature. The term "controlling" used in the paper is based on German concept of this issue.
Literature Review

Controlling in Management System
Controlling is usually interpreted as a support for the managers in the decision-making process. Supporting the functions of management becomes a necessity if one takes into account the increasing complexity of the decision-making process. This includes the terms of increased demand for information and decision-making problems, as well as more and more complex management methods and instruments. There can be no controlling without management. System of controlling is very important and complex and that's why it makes sense to support managers in decision-making processes. There is the tight interaction between managers and controllers that constitutes controlling (ICV, 2012).
Because of dynamic development, the controlling can be an efficient instrument of management. There is the increasing need of managers for very quick and proper economic information, essential for decision-making processes. Nowadays, we can observe that contemporary controlling is more and more the important element of the management process, not only at the operational level, but also at the strategic one. Traditionally, controlling was defined as an enterprise information subsystem whose aim was to provide information to various users within an organization for the purpose of planning and making business decisions (Nowak, 2015) . In a broader sense, it is treated as an integral part of management that identifies, presents and interprets various information used to create strategies, plan and control activities, make the right decisions, optimize the use of resources and provide them to relevant users of such information and controller should be a business partner for manager.
The basic task of controlling system is to provide financial and non-financial information for managers and is focused on supporting strategic management. Therefore, it is related to the settlement of the organization's strategy, long-term planning, strategic decision-making and strategic control. The growing importance of information flowing from the accounting system in the strategic management process has led to the development of strategic controlling, which is the decision-makers' use of an effective information system supporting the acquisition of competitive advantage by the company. Controlling is based on two elements: the choice the right strategy and the quality of the information system. An important challenge facing today's controllers is to support the reaching of strategic goals of the organization. In order to achieve goals by implementing the adopted strategy, appropriate achievements should be demonstrated. That's why, it is important to properly measure the different performances of the entire enterprise.
The increase in the value of the company contributes to the increase of value for co-owners, improvement of the competitive position on the market and strengthening of the financial potential. The value creation on the background of enterprise development processes should be subject to continuous monitoring. The process of measurement in the area of controlling is also the subject to the value provided by the business unit to the customer and the value of the customer for the company (Łada, 2016) .
Controlling plays a significant role in risk management and obtaining the company's performance. Contemporary enterprises run in a turbulent environment, therefore their future results are always subject to risk and uncertainty. That is why, it is very important to identify the risks of the company (Nowak, 2015) . Risk management includes such stages as: identification of risk factors, assessment of the scale of a given risk, monitoring of risk modeling and reacting to emerging risks. The implementation of risk management requires informational support from controlling system. An appropriate management system has a wide range of instruments that allow to reduce the negative effects of risk and to take advantage of opportunities inherent in this company's risk.
The role of controlling has changed from directing primarily on budgeting, costing, variance analysis to developing and implementing strategies that promote increased company's performance while managing risk (Ramli, 2015) . So that's why controllers now should know what facts about managers' performances and they also must know their ISSN 1923-3981 E-ISSN 1923-399X information needs (Richins et al., 2017) .
At the beginning of the 20th century, controllers became business partners in decision-making processes and solving business problems (it is stated by ICV association). The then-dominant methods of controlling are rather traditional methods (e.g. absorption costing), although they appeared to be inadequate to the changing conditions of contemporary business activity and did not provide relevant and reliable information (Nita, 2015) .
Nowadays, financial controllers pay more attention to cost reduction, which seems more important than generating relevant cost information. Such results confirm a high level of expectations of controlling, which should be focused on improving processes and efficiency in order to reduce costs. Very important become also: implementation of ERP systems, new budgeting methods, and internal reporting.
There can be found proposals for directions of controlling development, such as: supporting strategic management, improvement of identification and analysis of investment projects, improvement of management systems, analysis of cost-generating factors, improving planning techniques in turbulent surrounding.
Mass digitization of measurement different economic phenomenon facilitates proper realization of controlling processes and causes their radical transformation. There are three main trends caused by Big Data (Łada, 2016; Łada, 2017) :
-full automation of information processes and on-line bookkeeping, -decrease of importance of money measurement and financial reporting for, so called, "raw data" of varied character,
-change the role of previous accountants to contemporary information systems designers.
Many scientists will try to formulate predictions about future directions of controlling development. What will be the main future trend? Undoubtedly, it seems to many scientists, continuous development of digital technologies.
Challenges and Benefits of Big Data in Controlling
One of the main functions of Big Data is to deliver accurate information to the managers in order to improve decision-making processes. Furthermore, as the supply of information for decision-makers is one of the basic functions of the controlling department, such information provision is the straight link between Big Data and controlling. Analytical methods for data analysis can be used to extract useful information for the decision-makers from Big Datasets. LaValle et al. (2011) distinguish between three levels of growth in the use of analytical methods: aspirational, experienced and transformed. Quality of data coming from Big Datasets seems to be the key factor of successful using such type of information in controlling. Successful data oriented decision-making process is only possible in case of veracity, if information is correct. Also well-defined and well-executed business processes are important feature to ensure the quality of such data. Shortcomings in data quality can lead to negative effects. For example inaccurate calculation of unit cost can increase total production costs. In this situation, managers lose their trust in such type of data and might return to relying on their own intuition only. Redman (2013) proposes three solutions for this problem with data quality: must be connection between data suppliers and data recipients, new data should be of a high quality, managers must be responsible for data quality.
The functions of controlling in terms of Big Data can be systematized using the "coordination-oriented approach of controlling". This approach emphases on the coordination of different areas of management, especially concerning information, planning, controlling, organization, human resources and value systems. Big Data technology has a direct effect on IT systems. Especially, the usage of Big Datasets supports the consideration of non-financial information together with financial information. Non-financial data are more complex and more heterogeneous with regard to origin and type. That's why a controller meets with two major tasks. Such evaluation is needed, because new information can potentially be generated for better understanding a business. Additional assessment is required: how to connect such information type to the existing data one. Controllers are rather skeptic when thinking about new solutions. Doubtful Big Data solutions should be approached with criticism (ICV, 2014).
Potential applications of Big Data technology should to be analyzed for the planning and controlling system as well. Issues such as forecasting, scenarios and early warning systems must be taken into account. Big Data can be used, for example, for valuation of fixed assets or for risk management and risk analysis. Such activity requires more creativity and an open mind towards new possibilities.
And in many business units it must be examined if existing controllers are really the accurate people to introduce Big Data technology and to take from these huge datasets proper information for decision-making processes. It must be also observed if Big Data also has real impact on a company's value. ISSN 1923-3981 E-ISSN 1923-399X
The role of controllers dealing with Big Data technology depends on their self-perception. Controllers can think that Big Data technology is an opportunity to transform into the role of business analysts as well as to extend their information reporting duties beyond the scope of traditional finance systems. There are many controlling processes that can be affected by Big Data technology, e.g.: strategic planning (increase of dynamics and complexity of managing of suppliers and consumers), operational planning (ensure usefulness of Big Data for operational control), business consulting and management (acquisition of knowledge of applications, solutions, databases, technologies, cloud computing solutions).
There are also changes in controlling, like new users of data -machines that can join different and enormously huge databases, and can process them into bases of algorithmic business decisions.
Usage more data can increase the power of analysis but it fails to remove inaccuracies or biases occurred in Big Data. Additionally, while obtaining sufficiently large databases, it is unsurprised to find spurious correlations. Although data analysts own skills to carry out the exploratory analyses identifying correlations and algorithms, management accountants' ability to understand the language of business provides them with the capability to identify and interpret relevant data that can be processed into strategies. Using big data analytics, controllers can broaden their controlling and monitoring techniques to include unstructured data providing the power to identify areas of improvement and some opportunities. Sentiment analytics, for instance, based on social media data (like Facebook, Instagram) can be merged with existing accounting data in order to develop sophisticated models (Richins et al., 2017) .
Big Data technologies can support controllers to generate proper and usable information to improve decision-making processes. The requirement to handle increasing amount of data can significantly change contemporary management accounting. After analysis it can be stated that main opportunities with new technologies (like Big Data) for controlling are following: integration of new data channels, unstructured data, automatic generation of data, cost and time optimization, real-time data, improvement of operational and strategic planning, as well as improvement of decision support for highest level on managers. On the other hand, there are some challenges for controllers because of Big Data phenomenon: large volumes of data, overload of information, changing cost structure, faster false decisions, lack of resources (insufficient knowledge of personnel) (Gä rtner and Hiebl, 2018).
Discussion
Big Data requirements go beyond traditional responsibilities of a controller. Such requirements are settles for business analysts or data scientists. But sometimes it can be unclear if it refers to new functions for financial controllers or if there are two completely new and separate jobs created for Big Data needs. Most companies have just started using Big Data technology. Most of topics are still in a growing stage. In the upcoming years it will be revealed the real importance of the business analyst or data scientist. Whether and which of those functions will be carried out by a controllers also depends on the type of company and on the specific controllers skills and knowledge. Nowadays, there are financial controllers in some companies, who are responsible for specialized areas inside the enterprise, while in other companies, all these functions are fulfilled by one controller. Especially, small and medium-sized enterprise will not have the capability to employ specialized business analysts and data scientists, in particular when they are at the beginning stage of implementation Big Data technology. It can be real challenge for future financial controllers.
The paper is an attempt to investigate the status quo of using Big Data in controlling systems. The research is at the beginning stage, so that is why there are presented only theoretical aspect of these issues. Future work of the author will be carried out among Polish manufacturing companies.
